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DETAILED ACTION 

This action is in response to amendment filed 1 1/28/05. Claims 1-20 are 
pending. 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 1-20 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. The limitation "an optical window formed on 
said first region and made of transparent material" is not sufficiently disclosed in the 
application. The specification in accordance with fig 3A shows an opening placed 
above the first region but not formed on it nor does the specification disclose that the 
opening is transparent. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 
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(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

Claims 1-3, 5-11, and 13-18 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Nakai (6784933). 

In regard to claims 1, 7, and 11, Nakai discloses (fig. 1) a solid state image 
pickup device having a semiconductor substrate having a first layer of a first 
conductivity type (1 1); a second layer of a second conductivity type opposite to the first 
conductivity type (12), the second layer being formed on the first conductivity type layer 
of the semiconductor substrate; a first region (17) of the first conductivity type formed in 
the second layer and constituting a photodiode with the second layer; a first gate 
structure including a charge storage region (14) and a control gate (16), the first gate 
structure being formed on a surface of the semiconductor substrate adjacent to a 
portion of the first region, and the charge storage region being electrically isolated (13) 
from the first region; a second region of the first conductivity type (17) formed adjacent 
to the first gate structure on a side opposite to the first region, and constituting a non- 
volatile memory element with the first region and the first gate structure (column 5, lines 
7-20); an optical window (fig. 7, 26) formed on the first region and made of transparent 
material (column 9, lines 3-6); and a control circuit for applying a first write voltage to the 
control gate of the first gate structure, the first write voltage being a write voltage for 
tunneling and injecting charges accumulated in the first region into the charge storage 
region (column 6, lines 55-68, column 10, line 63 - column 11, Iine29); a second gate 
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structure (16a) of an insulated gate type (1 3a) formed adjacent to another portion of the 
first region; and a third region of the first conductivity type (18) formed adjacent to the 
second gate structure on a side opposite to the first region, the third region constituting 
an insulated gate type transistor with the first region and the second gate structure 
(column 5, lines 21-42); and a control circuit for applying a forward bias voltage to the 
first layer of the semiconductor substrate to supply current to the non-volatile memory 
element (column 9, lines 12-57). 

In regard to claims 2 and 3, Nakai further discloses that the control circuit applies 
a second write voltage to the control gate of the first gate structure and to the second 
region after the first write voltage is applied, the second write voltage being a write 
voltage for injecting charges accumulated in the first region into the charge storage area 
region as hot carrier injection (column 3, line 67 - column 4, line 12); and a second gate 
structure (16a) of an insulated gate type (13a) formed adjacent to another portion of the 
first region; and a third region of the first conductivity type (18) formed adjacent to the 
second gate structure on a side opposite to the first region, the third region constituting 
an insulated gate type transistor with the first region and the second gate structure 
(column 5, lines 21-42). 

In regard to claims 5, 9, and 13 Nakai discloses the charge storage region of the 
non-volatile memory element has a floating gate (column 5, lines 7-20). 

In regard to claims 6, 10, and 14 Nakai discloses the charge storage region has 
an interface between a silicon nitride film and a silicon oxide film (column 12, lines 21- 
31). 
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In regard to claim 8, Nakai discloses having a control circuit for applying a bias 
voltage to the second gate structure to turn on the insulated gate type transistor for 
supplying current to the non-volatile memory element (column 4, lines 1-13). 

In regard to claim 15, Nakai discloses (fig. 1) a driving method for a solid state 
image pickup device having the steps of: applying light to photodiodes distributed in a 
matrix layout and accumulating charges representative of image information (column 2, 
lines 49-67), the photodiodes being formed in a second layer (12) having a second 
conductivity type and being formed on a first layer (1 1) of a semiconductor substrate, 
the first layer having a first conductivity type opposite to the second conductivity type, 
the solid state image pickup device having optical windows (fig. 7, 25) made of 
transparent material and formed respectively on the photodiodes (column 9, lines 3-6); 
applying a first write control voltage to a control gate (16) of a non-volatile memory 
element having a charge storage region (14), the control gate and a drain region (17), 
the nonvolatile memory element being formed adjacent to each of the photodiodes, 
each of the charge storage regions being electrically isolated from associated one of the 
photodiodes, and tunneling and injecting at least a portion of the charges representative 
of the image information into the charge storage region as signal charges (column 6, 
lines 55-68) and applying a read control voltage to the non-volatile memory element to 
detect a threshold voltage corresponding to an amount of the signal charges injected 
into the charge storage region column 10, line 63 - column 1 1 , Iine29). 

In regard to claims 16-18, Nakai discloses an intermediate step before the 
reading step that applies a second write control voltage to the control gate and drain 
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region of the non-volatile memory element and injecting as hot carriers at least a portion 
of the charges representative of the image information into the charge storage region as 
signal charges (column 3, line 67 - column 4, line 12); and a control circuit for applying 
a bias voltage to the second gate structure to turn on the insulated gate type transistor 
for supplying current to the non-volatile memory element (column 4, lines 1-13); and a 
control circuit for applying a forward bias voltage to the first layer of the semiconductor 
substrate to supply current to the non-volatile memory element (column 9, lines 12-57). 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 4, 12, and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Nakai (6784933) as applied to claim 1 , 1 1 , and 15 above, and further in view of Chi 

et al (6060742). 

In regard to claims 4, 12, and 19, Nakai in view of Chi discloses an image pickup 
device with a control circuit. Nakai in view of Chi is silent regarding a third region of the 
first conductivity type projecting from an upper surface of the first conductivity type layer 
of the semiconductor substrate into the second conductivity layer. Chi et al. discloses 
(fig. 6) a region of the first conductivity type projecting from an upper surface of the first 
conductivity type layer of the semiconductor substrate into the second conductivity layer 
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(603) and providing a forward bias to the layer of the substrate to supply a channel 
current (column 5, lines 8-18). It would have been obvious to one of ordinary skill in the 
art at the time the invention was made to include the third region of Chi et al. to the 
image pickup device of Nakai in order to provide a channel between the drain and the 
source and a resulting higher electron injecting efficiency. 

Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nakai 
(6784933) as applied to claim 15 above, and further in view of Chi (US 6501 109). 

In regard to claim 20, Nakai discloses a imager driving method as disclosed 
above. Nakai remains silent regarding applying a reverse bias voltage to the first 
conductivity type layer of the semiconductor to drain charges accumulated beforehand 
in the photodiodes to a semiconductor substrate. However, discloses a method using a 
control circuit, which can apply a reverse voltage to the substrate to drain charges on 
the photodiode to the substrate (column 4, lines 40-45). It would have been obvious to 
one of ordinary skill in the art at the time the invention was made to include a step to 
drain the photodiodes in order to be able to detect more images. 

Response to Arguments 

Applicant's arguments with respect to claims 1-20 have been considered but are 
moot in view of the new ground(s) of rejection. 



Conclusion 
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Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brian J. Livedalen whose telephone number is (571) 
272-2715. The examiner can normally be reached on 8:30 am to 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Georgia Epps can be reached on (571) 272-2328. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



bjl 



